[Hypoxic preconditioning of stem cells as a new approach to increase the efficacy of cell therapy for myocardial infarction].
During the last decade, stem cell research has developed at an accelerated pace. Various types of stem cells have been tested for myocardial infarction therapy. Despite the preclinical benefits of cell therapy success in clinical trials remains modest. The main obstacles to regeneration of the infarcted heart using stem cells are: 1) not every stem cell type can differentiate into cardiomyocytes; and 2) low survival rates of transplanted cells, due to the harsh environment of the infarcted myocardium. Hypoxic preconditioning (HP) has been shown to improve transplantation efficacy of mesenchymal stem cells and cardiac progenitor cells in animal models of myocardial infarction. It has also been shown that transplantation of preconditioned cells decreases infarct size, prevents postinfarction remodeling of the heart, and positively modulates development of ischemic cardiomyopathy. Hypoxic preconditioning also prevents extensive death of transplanted cells due to necrosis and apoptosis during long-term hypoxia or oxidative stress. The protective effect of HP is based on three main processes: (1) modification of cell phenotypes to help survival during hypoxia (enhancement of HIF-1alpha expression, ERK1/2 and Akt activation, enhancement of erythropoietin receptor expression and erythropoietin production, and an elevation in levels of antiapoptotic proteins Bcl-2 and Bcl-xL); (2) upregulation of various secretable factors including the vascular endothelial growth factor (VEGF) and hepatocyte growth factor (HGF), and expression of VEGF-2 and HGF-receptors; (3) enhancement in the formation of CXCR4 and CXCR7 receptors, which play an important role in mobilization and homing of stem cells in the ischemic region.